AIECRAi!'! CIRCUL-IHS 
ATIOIUL ADVISOHY COIiUITTES FOR ASROITAUTICS 



ITo. 154 

(S-applenent) 



SUPPLEMEl-TT TO 
SUrEK:.:-(lEIlT3 S . ' . ? . RACIxIG SZAPLAiTE (BRITISH) 
A LoTr-¥ing Twin-Float Monoplane 

Fll 



Vfashingt on 
February, 1932 



NATlbilAL ADVISORY COMMITTEE TOR AEROIJAUTICS 



AtRCRAJ*!' CIRCULAR lio. 154 (SUPPIEHENT) 



*..;:* SUPPLEMENT TO 

THE SUPERMARINE S.6.B. RACING SEAPLANE (BRITISH) 
1 - V .-i-^ -Low"-;W.ing • Tv/in-ElQat Monoplane 

> ' HOt THE SUFERMARINE S.6.B. WAS BUILT* 



Through .t;he.. court esy of Mr. R. J. MitcheTl at the 
Super5ina;rp.ne. Ay Works, Ltd, , we are a'ble to give a 

'^'ener*al,/,des',pripV.aon: of .the internal s-tructure of this 
's eapianV.' and p^^^^ s orne- pictures which will serve to 

give .the' world' an d.d^ of * the: way in which the Super- 
mar ine ' Works produced the^.fa-stest airplane in the world. 

Everybody is f amil ia.r.. w,ith the general layout of the 
seaplane as a 1 ow~w ing : wire^hrac ed twin-float monoplane 
with. a cantilever tail. unit; . 



The'-Wings 

"The wings are of convent ional • two-spar construction 
'v^itlV rihs spaced at 9-g— in. ' centers • • The ent ire- surf aces.,.- 
with the exception of' the ailerons and rounded wing- tips, 
are .covered with radiators, which are screwed :dir^c'tly to 
the' rihs. and farm the flying surf aces. ^ '(Eig. "1 

The spars are huilt-up "boxes of duralumin with chan- 
nel-section w-cTd-.s. which have oiitwardly- turned flanges. To 
these the f lat-\.str ips which form the flanges of the spars 
are riveted. . Each, pf the wehs has a single longitudinal 
c orriigat i on" .and this is flattened out at the points of at- 
tachment for fittings. The way this is done is interest- 
ing. 

The superfluous amount of metal is removed hy drill- 
ing two holies on. the. neutral axis and cutting slots of 
"the proper width from one to the other. When ' the ' flanges 
have "been flattened, out this ga.p closes up. The material 
used is mainly 14 G. duralumin, hut at points of local--* 
ized stress m the way /bf * f 1 1 1 ings ; and . the like the proper 
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number of doubl ing plat es . are attached. 

The reason for the angle at which the rear spar is 
inclined is that the stuh.spar .i.s .huilt into the fire- 
proof bulkhead, which has to he so slanted as to give ade- 
quate room at the .rear ..o.f the engine. 

The ribs consist of. 16 G.. duralumin diaphragms with 
flanged light ening' holes* To the diaphragms are riveted 
flanges of extruded angle- sect ion. The legs of the angle 
are of unequal thi.cknesss , . one. is l/l6. in.- and the^ other 
3/l6. The latter is drilled* and tapped to take tiie screws 
which hold the wing radiators in position* 

The" ribs- aire, made^ In'sec t.ions , as. their, flanges have 
to be flusii with' those, of the* spars. .. They, are att.ached to 
these through vert ical; angle-pieces rivet ed to. the webs of 
the spars before- thes-e ar^' finally ^sse.mbXe'cL* That is 
characteristic of th'es e sieapianes.; a kind, of .jig. saw-puz- 
zle progress • 

The inlet ■ and outlet "bhaniiels of ' the..'radiat or s necess i-- 
tate the leaving of slots in the ribs, and this is achieved 
by dividing the diaphragm and joining the" sections with 
small channel pieces. A similar ..arrangement is used at the 
nose, where a 10 &. strip is carried by such channels and 
to it is screwed the le,ading edges of , the upper and lower 
radiators. These joint s are finally .'covered' with a capping 
strip attached in a similar fashion. 

Th© wing-root fittings are'a t't.ached to lugs on the 
stub spars by horizontal bolts and nuts. These fittings 
are of steel . 

• Each aileron moves between two .shielding plates that 
f orm- continuation's "of" the iipper arid lower wing surfaces 
respectively- and is operated by a push-pull rod that pass-es 
through the spar to an prd.inary sort of bell crank. 

The Wing Radiators 

•The wing radiators are built up . from, sheet s of 24 &. 
duralumin arranged in pairs. The seams are made by rivet- 
ing the sheet s together; with strips of ;Langit e..l/l6 thick 
between thdm. ■ The • sddied of 'the radiator are l/S.in.. apart 
and this distance is limited by'. the means .used to space the 
sheets apart^ (Pig. 2.) • 
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■ " The r adiat or s' ar e attached' to the wing s.tructure by. 
s'^cirews which pass, through, eyelet's in the radiators and 
tiien pick >ip tapped holes" or "bosses .in the wing beneath. 
When the radiat or sheet's have been ■ drilled to take the .eye- 

' lets- they* are sepa'rated and each, hole is flang.ed with a 
spe'ciar piinch; . When ' the ■ sheet s are* put t ogether . again with 
the flanges • facing inwards, the^ flanges butt' up against . 
each other and the eyelets when squeezed down make the 
whole joint water-tight. ..There is however, a certain re- 
lation between the gauge of sheet and the depth of flange, 
which can be made without ^cracking when-. the eyelet is 

■"pres[sed home. This . relat ion limits the'spacing of the 

' sheets tp l/s. in. 

" Tiie radiat ors . ar e made y/ith seams running fore and 
af t ' (parall el to the ribs), and'_*these seams act as baffles 
s"p that the water has to flow" across . the wing and cannot, 
■pass diagonally from its point of 'entry to the . collector . 
pipe along the trailing edg^ 

• ' The. 'heaviest '.of the bracing wires, is the front landing 
wire, which is of 5/ 8 in. diameter., the others .vary accord- 
ing to the duties imposed, upon them. 

The Fuselage': 

■ ■ The" fuselage is a monocoque structure with 46 frames, 
"'or rather " s tat ions., " inor e or less, equally spaced some 6 

in. or 7 in. apart. (iFig. 3.) These are covered with du- 
ralumin sheeting. (Fig. 4.) One mentions this as it helps 
to give one some idea of the sise of the engine bearers,, 
which run from, the .nose back to frame 40 and form the only 
longitudinal members of the structure.* The frames are main- 
ly built from IR strip and. are of "U"" section with, two 
• outwardly turning flanges, to which the skin plating is 
fixed. 

The engine bearers are of 14 G. duralumin, though 
necessarily strengthened by , dotiblin^^,; plates at points of 
localized stress. Each bearer is of right-angle section, 
with the flanges bent back and shaped, to fit the sides of 
the fuselage.'. The top flange of the angle is naturally 
kept for the ^hgihe feet to. rest upon. 

One . might mention in . this, connect ion that whereas the 
"■ fore- feet are bqltad hard down, the rear feet rest, in rub- 
ber pads and '"tiie'-holding iDolts pass through slots in the 
bearers so that the engine can stretch itself as it warms 
up • 
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■■ ■ . Between' the", engine and; .the • c o.ckpi t ..is. the; sloping 
fireproof htilfchead with the ..T^at-errheader tank built into 
th'e tpp' of the fuselage .imjaediat ely- behind, it; The. hulk-' 
head i^s a' sahdV^ich" o*f ashestos- het\7een the. huikhead. prop-' 
er 'and -a' sheet" of -.duralumin- fastened :th.ereto, In "sp.it e' 'of 
the n'uraeTbus pa for, pipes: and controls which pass"' 

thrdu-gh "'i-t as V'el^l /.as a l.arge insp.e.ction .door , " this ;'tiulk^'' 
head -does" keep .•a* lot of heat. a.\vay from the pilot. ' 

• The Fin . and ; Oil T^ank 

-At '-the- tail the structure .merges into the fin,;' -Trliich, 
together v;ith most of the fairing behind the. 'pilot head, 
forms the oil tank and cooler.. (Fig. 5.) This psirt of the 
structtiire has - naturally to be oil-tight and is therefore 
built of tinned' steel. The curious criss^-crbss of rivet- 
ing which shotrs 'up so clearly in pho t ographs " of the tail- 
unit is -due 'to a large, number; of sloping gutters along the 
sides of the fan, so disposed that the .oil, after being; 
sprayed from the pipe at the top of the fin, is rliade to 
trickle* down ' the gutt-et^s and over the internal structure, 
thereby ensuring" that the great est- possible amount' of oil 
is in contact with the metal all; the time..- 

A similar purpose is served by- the oil-coolers along 
the sides and belly of the fuselage. Those along the sides 
take the oil 'to the- fin and that along- the., belly returns it 
to the engine. ' These coolers; are shallow channels' of tinned 
steel attached to the. side Qf the fuselage... 

They owe much of their, efficiency to a number of 
tongues -of copper foil athwart . the flow of oil. These are 
soldered to the sides of the cooler and pro.ject at right, 
angles "into the stream of oil. They are staggered in such 
a way that the flow of the oil. is not too -.seriously impeded. 
(Fig. 6.) 

Control Surfaces 

: The rudder is built like the ailerons and is operated 
.by cables attached to a lever inside the tail fairing and 
carried by an .extension shaft bolted to -the rudder spar. 
Into the rudder is. built the trail ing- edge strip of duralu- 
min, which proved so useful for adjusting trim at full speed. 

The stabilizer s.pers -are- built into the fuselage struc- 
ture with ribs, of conventional patteV.n.- The whole has. a 



N ,A ; C ; A.- -Aircraft (SiPGular/No;- i:154'... ( Supplerpeii^t ) .:. 5 



r ivet ed-on * sli3:n' of light gauge : duralumin-. sheet 

• ' The- eleVators -are "built :lik.e''the.:ailerons;.aLnd-;are \ 
operated "by ^ " i^vei- i insid.e-- the fuselage. Th.e.; elevator . 
spars are- forrfie'd "by - c-losing'-a* channel- T?i:thr;a . le^ding-tedge ^ 
memher of circular section, •* . • .■■;• ■.. *■ ..•■•■/•.•;.:.. 

Ah int eres t ing- .feature ..of -.de-sign ■ is .that.; the-, ele- 
vators "are made to fit the • fuselage. .aS closely as^possi.hle 
The ordinary cutaway used.. to clear the rudder moy ement s. re- 
sults" In an extremely poo.r''-s t-r eaml ine sectio^i-at • that-;- part 
of- the" blevator. In " the:r S . 6. B...-. thi.s- was avoided "by-en.d.ing 
the tottom- of the' rudder alDove " th.e • top lima t; of the; .ele^ 
va 1 0 r s * t r av e 1 • ' ; . : 



.:■ The." Floa:t:S.-: 



of 57;.p,e.r.:: 



The floats have a mean r-es'erve. iDuoyanCy- 
cent and are carried "by four T.l steel tii"bes. They are 
all "2 in, otLt s I'de' di-amet.er ; hut the .f ro.nt.r} pair.: ar.e. ..87 &. 
and the af t'er' 'pair 17 • G. . : (Fig,.'" ) ■ At the . t op^. s ock-et^s.-- :0.f 
cT>nvent ional pat tern are' used to-' hinge-, th-e'se-to lugs.; on. 
the fuselage.- - The firont-pair of struts al s;0.: .s erv.e .to .Sjupr 
port the' engine" mount ing , •* to- 'which they- ar.e :a-ttach,ed. .- 

At the lower end the tu"bes are ■'built' rigidly \i.ntp .the 
floats and pass through duralumin blocks through which theiy 
are "bolted to the double frames. Where the tubes leave the 
floats they are naturally subject to very heavy loads in 
bending, so the t\ibes are stiffened against these stresses 
with a number of tongued sleevest 

In general conception the floats are conventional! 
though complicated to an inordinate degree by the fact that 
their middle portions are fuel tanks and their decking is 
formed by water radiators. 

The fuel tanks were built to a full cross section of 
each float and have duralumin internal m.embers with a tinned 
steel skin. Where the internal frames come in contact with 
the skin tinned-steel angle. pieces have to be used so that 
the rivets can be sweated over to ensure wat ert ightness . 

^ The rest of the float is built up conventionally with 
transverse frames stiffened by longitudinals. The bottom 
plating is mostly 16 or 18 G. duralumin. 
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This year" for the first -timev/ater" radiators were- 
used to. cover the entire floats a'oove the chine line. 
ThesiB are 'huilt in the sane vray as those oii the wing, hut 
are iii five sections to each float. This necessitates an 
intricate system of coriiiectibns which a're reached through 
handholes. (Fig. 8.) 

"These floats are a remarkahle example of : what can be 
done in the 'shops. The radiators could liot he huilt to 
•the floats, as hoth had to he made at the same time, so • 
the former had to he biiilt to molds. In spite of this, 
when the radiators were "f inally in position hold's in the 
radiator s picked up tapped hos ses ' which had heeii sweated 
to the inside of the fuel tanks. ... / 

Anyone who has anything to do with building floats 
will realize at once the difficulties of working to limits 
demanded by • such methods of a:s sembly. 

' .This brief account of the general structure of the 
Supermarine S.6*B. does -not attempt to describe in detail' 
the actual manufacturing difficulties which must be over^ 
come in building a racing craft of this type. It may, 
howev.er, serve to show how Mr. Mitchell adapted the ordi- 
nary practice of aircraft engineering to produce the fast- 
est seaplane in the" world. 
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Fig. 3 The skeleton of the fuselage of the S.6.B. on the stocks. 




The fin Pig. 7 One of the floats of the S.6.B on the stocks* The fuel tamk Is the 

oil- tank, section immediately in front of the step. 
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Figs 




Fig, 8 Method of attaching the water radiator 
surface to the float. 




?ig.6 Section of a portion of one of the side oil 

coolers showing the copper-foil tongaes 
soldered in the main channels to aid cooling, and 
the method of attachment ^f the cooler to the 
fuselage. 



